A.Poblaguev
GAD

Polarization Profile:
from Source to RHIC

The RHIC/AGS Polarimetry Group:

l. Alekseev, E. Aschenauer, G. Atoian, A. Bazilevsky, O. Eyser, H.Huang,

D. Kalinkin, Y. Makdisi, A.Poblaguev, W. Schmidke, D. Smirnov, D. Svirida,
K. Yip, A. Zelenski




Polarized Proton Beams

AbsolutePolarimeter(H j’et)\A . RHIMCPolarimeters
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200MeV Polarimete/F i ’
“~AGCPolarimeters

A200MeV Polarimeter. - monitors source polarization (well calibrated)
AAGSCarbonpolarimeter (96 channels)

- is used for beam development at AGS

- monitors polarization delivered to RHIC
ARHIMCarbonPolarimeters(two 72 channepolarimetersper each beam)

- polarization profile

- polarizationvstime in a fill

- bunch bybuchpolarization

- fill-by cfill polarizations
AH-Jetpolarimeter: (96 channels)

- measure average (absolute) polarization

2013.06.25 2013 RHIC Retreat



Polarization
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profiles maydseinezing moving tai
(vertical and horizontal, respecti
fixed target ruPmtieemeasured.
Aln theldepolarimetarerage bean
polarization is measured.

In Collision Experiments

Intensity and Polarizations profiled(x,y) and P,y),
are needed for the analysis

Gaussian Approximation:

I, ( )_I(:c) —z2 /202 Pm( ) P(m) —R,x?/202

max max

R=o0%/0% (similar fory coordinate).

Average Beam Polarizatio(mneasured b‘polarimeteb:

aX/V1+R — ax/V1+Ry

Average Polarization in experiment:

(Peolt) = <P>\/(1(1++%J;38 1 ;‘%) ~14 e Z By (single spin)

A model dependence betweerP>andR:

(W. Fischer and RazilevskyPhys.Rev.SAccel.Beam5 (2012) 041001)

If the development of polarization profiles it the primary reason for
the reduction of the average polarization :

— PO
(P) = (1+ Rz)(1+ Ry)

Po=Pouce A & éemiaN@LI2 f F NAT | GA2Yy £ D




Source Polarization [%)]

Source Polarization

New Polarized Source in Run 13

90| |

T T T T T | T T T
(Py=821+|0.0

Source Polarization [%]

|
£8000 56000 57000 58000 59000
AGS Run Number

8| e e e e B AL — 90— ' | ' ' — T 1

2012 (Py=78.4+01] X 12013 Py =811+ 0.1% 1

- 1 c  f i

851 = % 85F + + .

E + |’| ||I y :’ ‘A 1 _ % ’ ] + Il:i- "I I ﬂ;'"l.. |"1.i._.le %0 “!! Yy

' 1 1 ! ALY i E 4" i W 4 T I | 'E: II']

801 | b 1 WndnMl itk v URRelt g o 80 ¢ : % ¥ i

i Sl B R DR o atH . ]

i 1% 3 ) ill v _ o C ++ . ]

75 I * | J 1 'H S 75 1 | .

i i w L + -
"%6300 16400 16500 16600 16700 70— —— e ———— =k

RHIC Fill Number "RHIC Fill Number

2013.03.27 CniPol Meeting



Polarization Measurements ipCarbonand HJet

A Nonrelativistic recoiled proton (carbon for theCarbor) is

H-Jet Eorward scattered RSUSOUSR U done AY {AfAO2Y
proton A Detection asymmetry depends on the beam polarization
| (] Nr — Ny, )
proto‘n bg — R = T, = AP+ (left-right asymmetry)
® prot()>° Ay = xi +§: = ANP +04- (up-down asymmetry)
farget recoil proton A Systematic errorgf zand d,_ may be eliminating in the

combined method:

L T+ ___________ R Aphys = ANP =
I< ------------ 1 P \/NgN; _ \/N;gN,j

X
l— Aln pCarbonwe use predetine analyzing powenE).

Aln HJet, A, may be internally measured
Wz = i E b Ajet — ANPjet

R T) Pheam = Piet X (abeam/Gjet)
L B

“chaa

—_—

Event selection: MIL?
By = ——
2(t — t0)2

A, t are mesuredsignal amplitude and time
to, ", andxy, are calibration parameters.

Energy range1.0¢ 5.0 MeV (Hjet)
0.4¢ 0.9MeV (pCarbor)

= aA + Eoss (A, zp1)

Time [WFD units]

50 100 200
Amplitude [WFD units]




AGS pCarbon: Polarization at Injection (2.8Ge\)
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In AGS, polarization profile at injection was
measured for the first time:

ANo polarization profile was observed at low

intensity.
Aw F

atdigher intensity
AAnalyzing power was not calibrated for the

injection energy ( 2&eVA was used

instead)
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AGSCarbon Polarization at Flattop (243e\)}

A3800 Polarization measurements at
flattop in Run 2013
A 200 Measurements for RHIC Fill
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Polarization results are consistent with Run

12 with a possible few percent
improvement.
Runl12 RHIC ref measurements
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Polarization [%]

AGS pCarbon Detectors: 90 deqree VS. 45 Deqree

= V Targets B § 90 - V Targets | B B 45deg
100~ P .
I o 80— 7
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80— = 70 -
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| 2=455.2 / 192 | 5L X?=327.3 /192 7
_P(1.91) = 69.640.27 P(0)=746+2.3 CP(1.91) = 68.840.23 P(0)=75.8+2.0 ]
40—dPIdI = 26+1 19 | P(1 8) 69 9+0 3— ’dPIdI = 37+1 02 | P(1 8) 69 2+03 1
00 05 10 15 20 B0 05 10 15 20
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1 8 :
’ S AGSCarbonPolarimeter.
2] } 17
31 cuton rager 16 3 different detector types:
s 75 1,8 - Hamamatsuslow preamplifiers, L =51 cm
Strip orientation 2,7 - BNL 2mm, slow preamplifiers, L =30 cm
e deteir 3,6 - BNL 1 mm,slow preamplifiers, L =30 cm
BT 4,5 - Hamamatsuslow preamplifiers, L =51 cm
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AGS gCarbon DetectorsRate Corrections

Rate per bunch

RHIC Ref. Run:

2013.03.27

Polarization [%]

8.

60

Run 58731

80

AlIn a single Si strip, rate per bunchNgl £ -0/18b n p
(depends on intensityemittancez G F NASG X X0
AThe Data Acquisition may take only one events per bunch.
ANo good event may be detected even if both coincide

signals are good.
AThe measured Polarization is underestimated:

Preas = P x (1 — kr)
AThe parametekk may be evaluated using experimental data
(separately for each detector) with accuracy about 20%:

Late CBM x 10™"

Strip Index . . . .
P AONLINE the value df=1is used (consistent with previous
runs)
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~dP/dl =-3.3:0.76 P(1.8) = 69.4:0.2 ] [P/l =-5.150.78 P(1.8)=653:0.2
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In Run13, the average rate correction68o(for RHIC ref. runs).
Uncertainty in the parametek propagates to a ~1%uncertainty in the measured polarization.
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AGS pCarbon: Polarization Profiles

LR= 0.098+0.010
Fy2=23.4/12

—
L Ppue = 70.9% 0.5 %

Jﬁw Detectors -

48 Runs 57723-58503
V3 1=2.06 r,=0.080 ~
R.C.=1.00

50
% 4
Coordinate [o]
? 150 T T T ‘ T T ‘ T T T
o= FPpax =67.21 0.6 % 45 degree -
= FR=0.10310.014 37 Runs 57644-58507
8 Fx2=29.0/19 H3 1=2.09 r,=0.051 -
= - R.C.=1.00 A
N 100* |
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o] - i
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50— -
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Target Late CBM Prax R Po Psource
V3 2.06 70.9+0.5 0.098£0.010 81.2+1.1 81.2+0.1
V3 1.51 74205 0.113+0.010 85.5+1.3 82.0+0.1
V3 1.05 747+0.8  0.049+0.015 80.1+1.6 81.6+0.1
H3 2.09 67.2+0.6  0.103+0.014 77.5+1.0 81.0+0.1
H3 1.50 72.3+0.8 0.093£0.017 84.1+1.3 82.2+0.1
H3 1.08 73.2+0.9  0.047+0.016 78.6+1.6 81.7+0.1
V3 1.91 69.0£0.2  Fixedtarget 79.7+1.0 81.1+0.1
Py=P& \/1+ R, (1+R,)=PY \/1+R,(1+R,)

Arhe calculated value d®, is consistent with

source polarizatiorP
accuracy.

A For RHIC Fills:
<t B F
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RF ,fv n«€0h

within a few percent




RHIC gCarbonPolarimeters

pCarbonmeasurement Databases available on WEB (Maintained by D. Smirnov)
http://www.phy.bnl.gov/cnipol/rundb/

@ RHICPolarimetry Results: p-Carbon/Measurement Database - Mozilla'Firefox
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p-Carbon Measurements

Run period: |[Run13 |

Graph: | 2|
Polarimeter: | ¢ Type: [sweep ¢ |
(et
Runs selected: 1146
Export to CSV file: download
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Run Date & | Polarimeter | Polarization, | Prof. | Type Beam

Time YA % Ratio R Energy,
Ya GeV
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Beam energy: 24 ¢|
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2 p-Carbon Polarimeters

2.1.1 24 GeV

2.1 Unscaled Polarization
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RHIC gCarbon:

Measurements at Injection

Unscaledbolarization

B1U

Y2D

Expectations: P; = 0.96 Rss

P, =0.99 R
Rey= Ries
Polarimeter <P> R R
B1U 54.4+0.2 0.081+0.007 0.048+0.014
B2D 55.0£0.2 0.059+0.009 0.066+0.010
Y1D 53.9+0.2 0.088+0.009 0.044+0.015
Y2U 54.7+0.2 0.082+0.014 0.066x0.014

pCarbonpolarimeter is used forrelative measurements only
however a better understanding of discrepancy between AGS and RHIC data is needed.

Results are consistent between RHIC
polariimetersbut inconsistent with AGS



